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Benefits of Urban Areas to Wildlife 
 Shelter and protection
 Abundant food resources 
 Encourage high 
population densities  
 Improved nutritional 
status 
 Increased birth rates & 
survivorship  
http://www.smartgrowthamerica.org/2012/08/03/spotlight‐on‐sustainability‐des‐moines‐ia/
White‐Tailed Deer Adaptations
 Can adapt to living in 
small spaces
 Maintain high population 
densities
 Numerous resources 
available
 Ability to become 
habituated to humans
http://www.ecologicalwildlifesolutions.com/?page_id=5
Potential Negative Consequences
 Iowa – 3rd highest state 
with human‐deer 
collisions
 Property & crop damage
 Deer – host of various 
disease and disease 
vectors
http://www.brooksinsurance.com/buzz/auto/ohio‐dept‐insurance‐press‐release‐ohioans‐urged‐
alert‐deer‐roadways/
Controlling Urban Populations
 Creation of “Deer 
Management Zones”
 Urban hunts 
 18 Iowa cities 
 25 state & county parks
 Prediction models
 Determine deer harvest 
numbers
 Assume deer populations 
are closed
 Determine the extent to which urban populations are 
connected with adjacent rural deer populations
 Genotype samples from Davenport and Cedar Rapids 
and surrounding rural populations to characterize: 
 Genetic diversity 
 Degree of genetic similarity
Project Objectives
Potential Impact of Research
 Managers can use 
results when devising 
management 
strategies for 
controlling urban deer 
population densities
http://www.morgantownwv.gov/residents/urban‐deer/
Sample Collection
 Tissue samples collected 
by Iowa Department of 
Natural Resources (IDNR)
 Hunter‐harvested deer
 2011‐2013 seasons
 Collected from:
 Urban Davenport & Cedar 
Rapids
 Adjacent rural 
populations
http://deer.fw.msu.edu/conflicts/
Study Areas
 Davenport
 Urban: 38 
 Rural: 41
 Cedar Rapids
 Urban: 45 
 Rural: 27 
Sample Processing
 Extract DNA from tissue 
samples
 PCR amplification
 8 microsatellite loci
 ISU DNA facility provided 
visual genotypes for each 
sample
Analysis Methods
 Checked data for errors
 Genetic diversity 
measurements
 Allelic richness
 Heterozygosity
 Genetic similarity 
measurements
 F statistics
Genetic Diversity 
 Genetic Diversity 
 Average allelic richness: 
 Davenport: 7‐12
 Urban Cedar Rapids: 6‐12
 Rural Cedar Rapids: 8‐15
 Heterozygosity 
 0.0 = no diversity
 1.0 = high diversity
http://ellouisestory.blogspot.com/2012/01/urban‐deer‐at‐lunch.html
Heterozygosity  Urban Rural
Davenport 0.911 0.887
Cedar Rapids 0.878 0.892
Genetic Similarity
 Davenport – 0.008
 Cedar Rapids – 0.016
 0‐0.15 – high similarity
 0.25‐1.0 – low similarity
 FST indicates urban 
populations are similar to 
adjacent rural 
populations
http://www.gameandfishmag.com/2010/10/05/hunting_whitetail‐deer‐
hunting_oh_0107_02/
Conclusions
 High levels of diversity 
suggests no isolation of 
urban deer
 Urban and rural 
populations are 
genetically similar
http://siouxcityjournal.com/news/local/govt‐and‐politics/drought‐driving‐urban‐deer‐into‐sioux‐
city‐yards/article_8934de71‐67b8‐5f80‐acc3‐50dcb38a7e28.html
Implications
 High rate of movement 
between urban and rural 
populations
 Managers should manage 
urban and adjoining rural 
deer as one population
http://terriermandotcom.blogspot.com/2005/10/virginia‐34000‐deer‐impacts‐in‐37th.html
Future Directions
 Genotype  additional 
samples collected from 
rural areas
 Test for the spatial scale 
over which urban deer 
are genetically connected 
to rural deer
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Questions?
Study Region Statistics
 Urban Davenport
 3M & 35F
 33A, 4Y, & 1F
 Rural Davenport
 24M & 17F
 30A & 11Y
 Urban Cedar Rapids
 5M & 40F
 31A & 14Y
 Rural Cedar Rapids
 12M & 15F
 20A, 6Y & 1 unknown
F‐stats 101
 FIS – inbreeding coefficient 
 Measure of extent of 
genetic inbreeding within a 
subpopulation
 Range: ‐1.0 (all individuals 
heterozygous) to +1.0 (no 
observed heterozygosity)
 FIT – overall fixation index
 Reduction of heterozygosity 
due to inbreeding in the total 
population
 FST – fixation index Provides estimate of genetic 
differentiation between 
subpopulations (urban and 
rural populations)
 Range guideline
 0.0‐0.05 = little 
differentiation
 0.05‐0.15 = moderate 
differentiation
 0.15‐0.25 = great 
differentiation
 0.25‐1.0 = very great 
differentiation
Hardy‐Weinberg Equilibrium (HWE)
 Predictable ratio of 
genotype frequencies in a 
sexually reproducing 
population of infinite size 
with random mating and 
no selection
 Equation: 
p2+2pq+q2=1
 To obtain HWE must assume
 Random mating
 Equal fertility of parent 
genotypes
 Equal survival of all 
genotypes
 No mutations occurring
 Have a closed population 
with large size
Past Studies Heterozygosity
Genetic Diversity & Population 
Structure in urban WTD‐ Blanchong
et al. 
 Ho = 0.8085
 He = 0.8068
 Used only 6 microsatellite 
loci
 Allele Richness Range: 7‐12
Pop Genetic Structure of WTD –
Lang & Blanchong
 He = 0.8354 
 Used 12 microsatellite loci
 Allele Richness Range: 9‐
17
